• 



AMENDMENT AND RESPONSE 

Serial Number: 08/903,486 
Filing Date: July 29, 1997 

Title: SILICON CARBIDE GATE TRANSISTOR 



Page 2 

Dkt: 303.326US1 



IN THE CLAIMS 

Please amend the claims as follows: 





6.(Twice Amended) The transistor of clajM-;^^^^^ carbide gate material [is 

described by] compris£sJ ^4Tx€;^"^nJXl^ less than or equal to 0.5. 



1 1 .(Amended) \ An integrated circuit device comprising: 
, a substrate; 

p. a p-channel tranfeistor formed in a first portion of the substrate, the p-channel transistor 

including a source region\a drain region, a channel region between the source and drain regions, 
and an electrically interconnected silicon carbide gate [adjacent to] over the channel region and 
separated therefrom by an insWatkn^v(ayer; and 

an n-channel transistor mrmed m a second portion of the substrate, the n-channel 
transistor including a sou^rqe regipta, a drain region, a channel region between the source and 
drain regions, and an electric^lyTTTr^connected silicon carbide gate [adjacent to] over the 
channel region and separated therefrom by an insulating layer. 




14. (Amended) / The integrated circuit device of claim 11, wherein the insulating layers, 
S ^ which separate riie silicon carbide gates in each of the n-channel and p-channel transistors from 
their respecfive channel regions, are comprised of siliron [nyidp] HinxtHp 




25. (Amended) 



^ ^ transistors in the memory 
a substrate; 
a p-channel transi^or 



e semiconductor memory device of claim 15 wherein pairs of the 
comprise: 





in a first portion of the substrate, the p-channel transistor 
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including a source region, a drain region, a channel region between the source and drain regions, 
and an electrically interconnected silicon carbide gate [^jacent to] over the channel region and 
separated therefrom by an insulating layer; and 

an n-channel transistor formed in a second4)ortion of the substrate, the n-channel 
transistor including a source region, a drain region, a channel region between the source and 
drain regions, and an electrically interconneo(!ed silicon carbide gate [adjacent to] over the 
channel region and separated therefrom by an insulating layer. 




27. (Amended) \ The semiconductor memory device of claim 15 wherein the silicon carbide 
^-^^^^ [gate] material compn»^s polycrystalline silicon carbide. 

28. (Amended) ^rfAsem memory device of claim 15 wherein the silicon carbide 
[gate] material comprises m\crocrystalline silicon carbide. 



29. (Amended) >^he semiconductor memory device of claim 15 wherein the [silicon 
carbide] gate is^^arated from the semiconductor surface layer by an insulating layer of silicon 
[oxide] dioXide . 

3Qi^mended) The semiconductor meiUoiiKievice of claim 

carbide] gatgxampri^es^ii.xC^fand is approximately less than or equal to 0.5. 



3 1 .(Amended) A serniconductor memory device comprising: 

a memory array includirvg a plurality of transistors wherein pairs of the transistors 
comprise: 

a substrate; 

a p-channel transistor fdm\ed hi a first portion of the substrate, the p-channel 
transistor including a source region, a drmn region, a channel region between the source and 
drain regions, and an electrically intetmnnettea silicon carbide gate [adjacent to] over the 
channel region and separated therefrom byai^nsulating layer; and 
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an n-channel transistor formed in a second portion of the substrate, the n-channel 



^5L^^.,*^transistor including a source region, a drain region, a channel region between the source and 
drain regions, and an electricalminterconnected silicon carbide gate [adjacent to] over the 
channel region and separated therVpirhby an insulating layer; 




addressing circuitry [for 
control circuitry [for 
memory device. 



coi 



4d(^Vess^g] to address the memory array; and 

to control read, write, and erase operations of the 



35. (Twice Amended) The s^iconductor memory device of claim 31 wherein each 
insulating layer comprises silicon [oxide] dioxide . 

Please add the foll owing new claims: 
i^ransistor comprising: 



37.(New) 

/ix^^JI^ ^ substrate Wving a source region, a drain region, and a channel region between the 

O ^ source region and the^rain region formed in the substrate; 

an insulating law on the substrate over the channel region; and 

a gate comprising aSp+ doped silicon carbide compound SiC on the insulating layer. 




38. (New) The transistor oiS(:laim 37 wherein: 

the substrate comprises a ^licoji^tHface layer formed on an underlying insulating portion 
having a source region, a drain regian,/and a channel region between the source region and the 
drain region formed in the silk^ sitm^ce layen; 

the insulating layer comprisfes-g^£i>?ade or tunnel oxide; 

the silicon carbide^ompound Si^domprises polycrystalline silicon carbide or 
microcrystalline silicon carbide, or both polybystalline and microcrystalline silicon carbide; and 

the silicon carbide compound SiC is p+Moped with boron. 



39. (New) The transist/r of claim 37 wherein: 
the substrate corn(f)rises p-type silicon; 
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the source region comprises n-type silicon; and 
the drain region comprises n-type s^icon. 

40.(New) The transistor of clainySV wherein: 
the substrate comprises n-t^e silicon; 
the source region comprises p-type silicon; and 
the drain region comprises p-type silicon. 



y 41. (New) A transist^coAn)rising: 

a substrate having a source region, a drain region, and a channel region between the 
^ source region and the drain regioAformed in the substrate; 

an insulating layer on the substrate over the channel region; and 
a gate comprising an n-h dopen silicon carbide compound SiC on the insulating layer. 

42.(New) The transistor of claim 4\ wherein: 

the substrate comprises a silicon shrfade layerVormed on an underlying insulating portion 
having a source region, a drain region, and V diannel rqgion between the source region and the 
drain region formed in the ^licon surface law; 

the insulating layer con^rises gaje^xiae or ti^nel oxide; 
the silicon carbide compound SiC commit polycrystalline silicon carbide or 
microcrystalline silicon carbide, or both polycrystalline and microcrystalline silicon carbide; and 
the silicon carbide compound SiC fs n+ doned with phosphorus. 




43. (New) The transistor of/laim 41 wherein: 
the substrate comprised p-type silicon; 
the source region comprises n-type silicon; and 
the drain region ci6mprises n-type silicon. 



V 

f 
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44.(New) The transistor of claim 41 wherein: 
the substrate comprises n/type silicon; 
the source region cornprises p-type silicon; and 
the drain region comprises p-type silicon. 



45. (New) A transistor domprising: 

a semiconductor surfaae layer formed on an underlying insulating portion having a source 
region, a drain region, and a channel region between the source region and the drain region 



^ formed in the semiconductor surfk:e layer; 

an insulating layer on the semiconductor surface layer over the channel region; and 
a gate comprising a silicon cai^ide compound Si^C^.^ on the insulating layer wherein x is 
less than 0.5. 

46.(New) The transistor of claim 45 vWier^m: 

the semiconductor surface layer combrfses p-tybe silicon; 
the insulating layer comprfl^s gate oxflle or tunnel oxide; 

the silicon carbide compounaVSi^Ci.Jcomprise^ polycrystalline silicon carbide or 
microcrystalline silicon carbide, or both polj^crygt^ and microcrystalline silicon carbide; 
the source region comprises n-type silicon\and 
the drain region comprises n-type silicon. 




5 



47. (New) The transistor of claim 45 wherein: 

the semiconducto/surface layer comprises n-type silicon; 
the source region comprises p-type silicon; and 
the drain regicm comprises p-type silicon. 



A\A^ 48. (New) TbSstransistor of claim 45 wherein the silicon carbide compound Si^Ci.x is p+ 
^Ij doped with boron oc^^goped with phosphorus. 



6 
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50. (New) A transistor comprising: 



a semiconductor surface layer formed on an underlying insulating portion having a source 
f region, a drain region, and a channel region between the source region and the drain region 
formed in the semiconductor surface layer; 

an insulating layer on the semiconductor surface layer over the channel region; and 
a gate comprising a siiicon carbide compound Si^Ci.,, on the insulating layer wherein x is 
greater than 0.5. \ 

5 1 .(New) The transistor of cl^m 50 wherein: 

the semiconductor surface laW comprises p-type silicon; 
the insulating layer comprisesVate oxide or tunnel oxide; 
the silicon carbide compound sKCi.,, comprises polycrystalline silicon carbide or 
microcrystalline silicon carbide, or both polycrystalline and microcrystalline silicon carbide; 
the source region comprises n-type\ilicon; and 
the drain region comprises n-type silicon. 

52. (New) The transistor of claim 50 wherem: 

the semiconductor surface layer comprised n-type silicon; 
the source region comprises p-type silicon;Vnd 
the drain region comprises p-type silicon. \ 
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53. (New) The transistor of claim 50 wherein the silicon carbide compound Si^Cj.^ is p+ 
doped with boron or n+ doped with phosphorus. \ 



